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(54) Title: ANTIVIRAL COMPOUNDS 



(57) Abstract 

Compounds of formula (I) or a pharmaceuti- 
cally acceptable salt thereof, in which R x repres- 
ents an aliphatic hydrocarbyl group; Ar repres- 
ents a substituted or unsubstituted aromatic nuc- 
leus; X represents -S0 2 - or -CO- and R 2 and R 3 
which may be identical or different represent 
moieties of formula (a), (b), (c), (d), (e), (f), (g), 
(h) or (i), wherein B represents the residue of a 
nucleoside base of formula (A), (G), (C), (H) or 
(T), provided that when R 2 and R 3 both represent 
an unsubstituted moiety of formula (a), B repres- 
ents the residue of a nucleoside base which is of 
formula (A), (G), (C) or (H) are of value for their 
antiviral activity. 
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ANTIVIRAj rnMp^.Mpr 

This invention relates to anHiHr*. 
£ ciotes io antiviral compounds, the usp 

- - p= o n o, such compounds Z 
.off*, fro, drawbacks, fo r e^ple. toxicity to bone T'w 

for^rr" 9 '"' T e PreSent ,nVent '° n COmpr,s " » ™n,pound of 
nZl 1 , 1 ' salt thereof «,.,. . 



hydrochloride): 

I 

R 1 XArOP(OR 2 )(OR 3 ) f 



, . aUW \ rePmms a " a "^'c hydrocarby, group 
.... » alky, gr0 up which Is preferably a c c „ ' 

Ar represents a substttuted or ..substituted area 1c deus- 
X represents -S0 2 - or -CO- and nucleus, 

"2 and R 3 which, though usually Identical nay be different 
resent pieties of for,u,. „. (c , (d) , ~ 



0 V B 




0 V B 




(o) 



(c) 
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wherein B represents the residue of a nucleoside base of formula 
<A>, (G), (G), (H) or (T): 



(a) r r N > 



(H) 




provided that when R 2 and R 3 both represent an unsubstituted 
moiety of formula (a) B represents the residue of a nucleoside 
05 base whtch Is of formula (A), (G), (C) or (H). It will be 
appreciated that (A), (G), <C>, (H> and (T) represent the 
residues respectively of adenosine, guanine, cytoslne, 
hypoxanthlrie and thymine. 

Typically, Ar represents a benzene ring in which the relative 
disposition of the group R V X and phosphate substituents 1s 
mutually fisxa, the ring usually carrying no further substituents. 

When, however, Ar represents a substituted aromatic nucleus, 
each substltuent present 1s generally such that the compound 
hydropses readily to a corresponding phenol, R^XArOH which 1s 
15 not intolerably toxic. 



10 
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Though Ar preferably represents an unsubstltuted benzene 
ring, up to four substltuents nay be carried on the nucleus 
t ose of particular interest including halogen e.g. chlorine,' 
fluoroalKy e.g. trif luoromethyl , difluoromethyl , .onofluoro- 
n*thyl, alkoxy e.g. C r C 4 alkoxy, f luoroalkoxy , carboalkoxy e.g. 
C r C 6 carboalkoxy, amino, and amido. The alkyl group R, is 
generally unbranched and is typically a methyl group and X 
preferably represents a sulphonyl group. 

Moieties R 2 and R 3 of especial Interest Include: (i) -< x > 
and particularly (1), ( V ), < v d and (ix) 
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It will be .appreciated that the moieties (1) -CvD are found 
1n compounds which may be represented by abbreviated nomenclature .« 
as (1) AZT , < 1 1 ) d 4 C, (111) d 4 A, (1v) d 2 A, (v) d 4 T, (vl) ddl. 

Compounds of the present Invention may be produced in » 
05 accordance with a further aspect thereof by reaction between a 
phosphorodl hall date of formula III: R 1 XArOP(0).Y 2 (wherein Y 
represents halogen, e.g. chlorine) and a compound of formula R 2 0H 
(e.g. azldothymldine) or a derivative thereof e.g. a derivative 
in which a group in the nucleoside base Is protected, as may be 
10 the free amino group 1n cytosine, by acetylatlon. The reaction 
1s usually conducted in the presence of a base e.g. 1 -me thy Imid- 
azole and 1s typically conducted 1n an aprotlc solvent such as 
acetonitrlle. 

Alternatively, when X represent S0 2 , compounds of formula I 

15 may be produced in accordance with a further aspect of the 
present invention by oxidation of a compound of formula IV: 
R 1 SArOP(O)(0R 2 )(0R 3 ) or of formula (V): R 1 S0ArOP(O)(0R 2 )(0R 3 ) , 
oxidation typically being carried out with a SSL acid such as 
3-chloroperbenzolc add. 

20 The present Invention further Includes within Its scope 

intermediates of formula IV and formula V. 

Compounds of the present Invention find application in the 
treatment or prophylaxis of human retrovirus infections and 
particularly Human Immunodeficiency Virus (HIV) Infection which 

25 gives rise to Acquired Immune Deficiency Syndrome (AIDS). 

Accordingly, in a further aspect the invention comprises a 
compound of formula I for use In therapy and in a yet further 
aspect of the present Invention the use of a compound of formula 
I for the manufacture of a medicament useful In the treatment or 

30 prophylaxis of a human retrovirus infection, particularly HIV, or 

of Acquired Immuno Deficiency Syndrome. • 

The dosage form and amount can be readily established by 
reference to known treatment or prophylactic regimens. In ' 
general however the dosage of the compound of formula I will be 

35 lower than the corresponding amount of AZT and usually lies 
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within the range about 50 to about 800 mg 

Nhile it is possible for the active compound of for*,, , 0 r 

„TT C , y : C " Ptab,e S3,t "™* t0 be *«»'^ 
a o ne , 1t „ preferible to ^ 

05 pharmaceutical formulation. Formulations of the pre! 
invention, for medical use. comprise the active compound together 
with one or more pharmaceutic,,,, , C ceptab,e carriers thereof 
and. opt,ona„ y . *„ y other ingredients which may De therapeutic 
ML U. synergistic with the compound of formu,a I. or both 
Carrier^ must be pharmaceut,ca„y acceptab,e In the sense of 

ITJZT: w,th the other ,n9redUnts of ^ 

and not deleterious to the recipient thereof. 

The present Invention therefore further provides a 
P armaceutlca. formulation uprising . compound of formula U 

d d.Z m baSe ° r S pha ™""> acceptable 

"rler^eof *"* * ' "ceptable 

The formulations Include those suitable for oral rectal 
op.ca, or parenteral (Including subcutaneous, ,ntr.„„ s ' cular a „ 0 
20 Intravenous) administration. 

The formulations may conveniently be presented In unit dosage 
form and may be prepared by any of the methods well known In the 
art of pharmacy. A„ methods Include generally the step of 
bnnglng the active compound . 1 nto association with a carrier 
25 w,ch constitutes one or »re accessory ingredients. U 

n 0 ,?r th h PrePared " y - 
bringing the active compound Into association with a liquid 
carr te wtth . ^ ^ ^ ^ ^ , - 

30 JL r ,r3 \ aP1 " 9 Pr ° dUCt ,nt ° d " ,red Emulations. 

formulations of the present Invention suitable for oral 

administration may be presented as discrete units such as 

21T\ tablets or ,ozen5es - «"*•»«»• » 

predetermined amount of the active compound; as a powder or 

35 ^n a " U H eS: K° f * SUSPenS, ° n a " a,Ue0US «■ "o-iueous 

35 liquid such as a syrup, an el.xlr. ,„ emulsion or a draught The 
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active compound may also be presented as a bolus, electuary or 
paste. 

A tablet may be made by compression or moulding, optionally 
with one or more accessory Ingredients. Compressed tablets may 
05 be prepared by compressing, In a suitable machine, the active 
compound In a free-flowing form such as a powder or granulas, 
optionally mixed with a binder, lubricant, inert diluent, surface 
active or dispersing agent. Moulded tablets may be made by 
moulding, In a suitable machine, a mixture of the powdered active 
10 compound with any suitable carrier. 

A syrup may be made by adding the active compound to a 
concentrated, aqueous solution of a sugar, for example sucrose, 
to which may be added any accessory ingredient. Such accessory 
Ingredlent(s) may Include flavourings, an agent to retard 
15 crystallisation of the sugar or an agent to increase the 
solubility of any other ingredient, such as a polyhydrlc alcohol 
for example glycerol or sorbitol. 

Formulations for rectal administration may be presented as a 
suppository with a usual carrier such as cocoa butter. 
20 Formulations suitable for parental administration 

conveniently comprise a serile aqueous preparation of the active 
compound which 1s preferably isotonic with the blood of the 
recipient. 

In addition to the aforementioned ingredients, formulations 

25 of this invention, for example ointments, creams and the like, 

may include one or more accessory ingredlent(s) selected from 

diluents, buffers, flavouring agents, binders, surface active 

agents, thickeners,, lubricants, preservatives (including 

antioxidants) and the like. 

30 The present Invention 1s Illustrated by the following Example: 

Example 1 " 

Preparation of 4-(methv1 sulp honyl )phenv1 
(3'-azido thv^d1n -5'-vl ) phosnha+P 

A. MMethvl sulphonyl )phenv1 phosphomri^ chloririato 
35 4-(Methylthio)Dhenv1 nhosphorodlchlnHH ? to To a solution of 
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I „ , p hosphory ' ch,or1de <45 °- 5 «"> « 

1-methy ,m1d a zole (0 .,5 , s added 4-<methy,thio)pheno, (,4. 

0.1 mol) a „d the solution Is heated under reflux for 20 h The 
excess of phosphoryl ch , ort de ts removed by distillation and the 
es due ,st,„ed under reduced pressure to give the product (1 
9, 424 yteld); bp 135-142'C <2 mm Hg) h NMR (CDC1,) 5 2 39 (3H 
s, SCH 3 >, 7.22 (4 H, s, phenyl). 3 ' 

oh J; ( » t !! YU "!!"" Ynrtm - T ° a so,ut,on of «»t»ymio). 

heno 7.0 g, 0.05 mol) ,„ 3 0t agueous methanol (.00 .1) at O'C 
s added a solution of sodium periodate (,0.7 g, 0.05 «,» and 
he result ng suspension ,s stirred for 30 min. Hater (500 .„ 
then added and the precipitate reeved by f„ trat , 0 „. The 
fl, rate is cooled to 4'C and a further portion of sodium 

i red fo 4°»V;° 05 ™ U »«""»'- 

0 0 5 * fUrtHer POrtl0 " ° f S ° d,Um > eri °^< «•» 

9. 0 0 5 mmol) )s add ed. After stirring for a further ,8 h the 

IZ 12 I !' """^ * f, ' trat,0n - ^ f " trate Erected with 
Las ' S ;^°" ted *» »"« the residue is purified 

1 ! " n us1 " 5 ch,oroforn ' methano '' 9: '- " •"»»* to 

give the title compound (2.75 g. 32% yield). Anal. (C 7 H 8 o 3 S>, 

MHethyhiilPhonYDphenvi Pho^mdimi n nn ,,!, . 4 -( M eth,i- 
t o phenol (3.0 g. ,7 mmol) is heate d under reflux with freshly 

25 1 ! „ 7 " Ch '° r,de ( ' 3 - 35 87 —» »"d 

12 Z T I 0 05 mn for 20 *• The * p***^ 

chlonde is removed by distillation a nd the residue is distilled 
uner reduced pressure to „ve the title compound (bp ,85'C, 1 mm 

yteld). Anal, (free acid C 7 H 9 o 6 S) c,H. 

Phosphate'" " 5 ^ " rt "tllYHI1il1n 5 -V1)- 

4(methylsulphony1)phenyl phosphorodtchlortdate (52ng 0 18 
mmol), l-methyllmldezole <0.08m, o.g 2 mmol) and dry ecetonttrt'le 

35 I f * n " ,Tnt f0r 5 n1nut " at ™ temper.ture under dry 
35 nitrogen. The edditlon of Azido thymidine (80mg 0.3«ol) in 1ml 
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of dry acetonltrile follows. The resulting suspension is then 
stirred overnight at room temperature. Thin Layer Chromatography 
(Tic) of the reaction mixture shows only ja. 25% of the slower 
moving spot In CHCl 3 :MeoH (9:1). At this stage another 

05 equivalent of 4-(methylsulphonyl)phenyl phosphorodlchlorldate and 
■1 -methyl Imidazole 1n dry acetonltrile is added and the reaction 
mixture 1s stirred for a further 48 hours. Tic then shows £a. 
90% conversion to the slower moving component. After addition of 
phosphate buffer (15ml. pH6.0) the mixture 1s extracted with 

10 chloroform (4 x 10ml). The chloroform extracts are washed with 
water and then dried over magnesium sulphate. The chloroform is 
evaporated under reduced pressure and the residue 1s applied, 
pre-absorbed onto silica gel. to a short silica gel column (80g, 
type 7734). The column is eluted with chloroform : methanol 

15 (9:1). The appropriate fractions are concentrated to give a 
white solid (115mg., 52%). 
NMR Sneetmr- 

( 1 H)6(d 6 DMSO): 11 .36(2H,S,NH), 7. 95(2H,d, phenyl) 7.5S(2H,d,H-6) . 
7.45(2H,d t phenyl), 6.14(2H,t,-H-lb , 4.4S(2H,m,H-3 1 ) 

20 4.04(2H,m,H-4b, 3.42(4H,m,H-S 1 ), 3.21(3H,S,S0 2 CH 3 ) 

2.44(4H,m,H-2 1 ), 1.7K6H.S, CH 3 ) " ^ 

Elemental Ana1v<H v 

Found: C, 42.9; H, 4.5; N, 18.9; C 27 H 31 N 10 0 12 P5 requires C. 
43.2; H, 4.16; N, 18.66. 
25 Mass Spectrum; 

M/Z 751 (M+H) + . 773 (M+Na) + . 

Example 2 

PreParatfon of 4-(Methvlsulnhnn V l) P henvl W % (3-a?1rin 

thvm1d1n-5'-v1)phosphate via 4-(mPthvithin>ph m i ana inn„ f 
30 4-Methylth16)phenyl bis (3'-az1dothymid1n-5'-yl) phosphate 

(144 mg, 0.2mmol, prepared by reaction of 4-(methylth1o)phenyl 
phosphorodlchlorldate (Example 1A) with azldo thymidine) 1s 
dissotyed 1n dry ethanol and cooled to 0°C. A solution of 
3-chlor6peroxybenzo1c acid (107mg, 0.6 mmol) 1n dry ethanol 
35 (15ml) Is added dropwise with stirring over 15 minutes. The 
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resulting solution is stored overnight at 5'C. After this 
period, Tic (chloroform-methanol (9:1» shows 901 conversion 
to a slower-moving component. The solvent is evaporated under 
reduced pressure and the residue is applied, pre-absorbed onto 
silica gel, to a silica gel column (log, type 9385). The column 
Is eluted with chloroform-methanol (9:1). The appropriate 
fractions are concentrated and purified further using the 
chromatotron (2mm plate, same solvent system). The product is 
isolated as a white solid (105mg. 70%). 
10 A sample of the compound 4-(methylsul phony Dphenyl bis 

3'-azidothym1din-5'-yl phosphate is shown by HPLC analysis 1n 
reverse phase chromatography to consist of 4 components ■ 
azidothymidlne (AZT) as a minor component, 4-(methyl sul phony O 
Phenyl bis 3' azidothymid1n-5'-yl phosphate, the latter compound 
without the side chain on the ester linkage and an unidentified 
component. 

The sample, considered of adequate quality for antiviral 
testing is assayed as follows: 
Anti-HIV T^ilng 

20 The assays are carried out in 96 well (mlcrotltre) panels 

using the MT4 cell line, infected with IOTCID50 of HIV 3B The 
antiviral activity and cytotoxicity of each compound 1s assayed 
simultaneously. Three compounds are screened on each panel 
Each compound Is tested at 100.0, 10.0, l.o and O.lyM. unless 

25 otherwise stated. AZT is Included in each assay as a positive 
control at 10.0. 1.0. 0.1 and 0.01 H M. 

The antiviral activity (In Infected cells) and cytotoxicity 
(to uninfected cells) of each compound 1s determined by measuring 
the number of viable cells remaining after 5 days Incubation of 

30 37-C and comparing them with Infected or uninfected controls 
The number of viable cells is determined by the addition of the 
tetrazoHum dye MTT. MTT uptake and conversion to a blue 
Formazan derivative has been shown to be linear with viable cell 
number. Following MTT addition, the cells are solubllised with 

35 acidified Isopropanol and the extent of MTT conversion is 
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measured spectrophotometrically . 

Antiviral activity Is apparent through the ability of 
compounds to protect the cells from virus Induced cytopathlc 
effect. The result 1s reported as the percentage of cells 
05 protected at a gjven drug concentration. 

The results of the assay are shown In.the Table 



Concentration 
10 of BTG 1704: 

Antiviral Activity: 

It can be seen from the table 1 that concentrations of BTG 
1704 between 0.1 and lOuM offers significant protection of MT4 
cells from HIV-1 cytopathlc effect. The toxic concentration of 
15 the drug 1s estimated to be about 100yM. This 1s not however a 
quantitative test for cytotoxicity. 
Exa mple 3 

4-(Methvl sulphonyl )phenvi his {21^21=sMshy^ro=Zl v-n^vy 
CVt1d1n-5'-v1)DhosDhatP 

20 JH 4 -acetvT-2' ,3'-didehvdro-?' V-dsoxvrvHH^ . 2 \3'-d1de- 

. hydro-2«,3'-d1deoxycyt1d1ne (36.2 mmol) Is suspended Into dry 
methanol (10000ml) and heated to reflux. Dry acetic anhydride 
(10 ml, 106 mmol) 1s added 4 times at every hour (total amount 40 
ml, 0.42 mol). The reaction mixture is finally stirred for 6 hr. 

25 at refluxed temperature and then left overnight at room 
temperature. The precipitated crystal 1s filtered out and washed 
with ethanol. (73% yield). 

4-(HethYlt h1o)Phenv1 his (N 4 -acetvi-?' , v-n^vd™-?' v_ 
d1deoxvcvt1din-5' -vl )phosnhatP 

30 4-(methylth1o)phenyl phosphorodichloridate, dry l-methyl- 

Imldazble and dry acetonltrl.le are stirred vigorously for 5 min. 
and then added to a solution of N 4 -acetyl-2* .S'-dldehydro^' ,- 
3'-d1deoxycyt1d1ne in acetonitrlle. After stirring for several 



TABU 

% Protection 

100 10 1.0 0.1 0.01 O.OOIpM MTC 
13% 79% 91% 91% 21% 9% lOOuM 
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hours at room temperature, phosphate buffer 1s added (pH 6.0) and 
the mixture 1s extracted with chloroform. The chloroform 
extracts are washed with water and then dried over magnesium 
sulphate. The chloroform 1s evaporated under reduced pressure 
and the residue 1s applied, pre-absorbed, onto si Hca gel, to a 
short silica gel column. The column 1s eluted and the resulting 
material 1s further purified using a chromatotron (2 mm plate). 
The product is then Isolated. 

4-<Hethy1th1o)nhpnv1 bis (?' V-Hi dehyrfrn.?' , ? >_ 
10 d1<Jeoxv-cvtldln-«;'- y T>p^ P ^ tf 

4-<Methylth1o)phenyl b1s(N4-acetyl-2' ,3'-didehydro-2' 3'- 
d1deoxycyt1d1n-5'-yl) P hosphate 1s stirred with potassium 
carbonate/methanol solution for 20 hrs. at room temperature 
After this period the solvent 1s evaporated under reduced 
pressure and the residue Is applied, pre-absorbed, onto silica 
gel, to a short silica gel column. The column 1s eluted and the 
product 1s Isolated. 

4-<Hethy1^ilphonv1Vnh & n V l hwp- ,r -diriphvri™_p' i V _ 
dideoxvcvHrii ■ . v i > pfassahajfi 

4-(Methylthio)phenyl b1s<2' ,3'-d1dehydro-2' .3'-d1deoxycyt1- 
din-5'-yl)phosphate is dissolved 1n dry ethanol and cooled to 
0°C. A solution of 3-chloroperoxybenzo1c acid is added dropwise 
with stirring over 10 min. and the mixture is stored for 15 hrs. 
at 5'C. After this period, TLC shows complete conversion of 
25 starting material to a major component together with a minor 
impurity. The solvent Is removed by evaporation under reduced 
pressure and the residue is applied to a 2 mm chromatotron plate 
in a small volume of chloroform, and then eluted. This 
purification step 1s repeated and the product Is Isolated 
30 Example A 

4-(MethYhinphonvl)nhPnvi buo- v- ^dehv/rim-?. r -rMTf^y 
fldenosln-S'-ynnhosphatf 

4-(Methylsul phony Dphenyl phosphorodichloridate (86 mg, 0.3 
mmol), dry 1-methly imidazole (0.13 ml, 1.4 mmol) and dry pyridine 
35 (20 ml) are stirred for 5 min. and then added to 
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2 , ,3'-d1dehydro-2',3 , -d1deoxyadenos1ne (100 mg, 0.4 mmol). The 
reaction mixture is stirred vigorously for 18 hrs. at room 
temperature. T.l.c. shows 50% conversion of starting 

material to a slower-moving component. A further portion of 

05 "phosphorylating agent" (86 mg, 0.3 mmol and 0.13 ml, 1.4 mrnol 
1-methyl Imidazole) is added and the reaction is again stirred for 
24 hours. After this period, t,1,c shows still £s. 50% 
conversion to the slower-moving component. The reaction mixture 
Is evaporated to dryness under reduced pressure. The residue is 

10 applied, pre-absorbed onto silica gel, to a silica gel column and 
eluted with chloroform:methanol (10:1). The required fractions 
are collected and evaporated to dryness, and then dissolved 1n a 
minimum of chloroform and triturated with addition of hexane to 
give the product (23 mg, 16% yield). 

15 NMR Spectrum 6(d 6 DMSO) 3.19(3 H, s, S0 2 CH 3 ), 4.24 (2 H, s, 2x 
H-5'), 5.04 (2 H, s, 2x H-4'), 6.26 (2 H, t, 2x H-T), 6.42 (2 H, 
s, 2x H-3', 6.96 (2 H, s, 2x H-2'). 7.32 (4 H, d, 2x NH 2 ), 
7.22-7.77 (4H, dd, phenyl), 8.07 (2 H, d, 2x h-2), 8.16 (2 H, s, 
2x H-8) 

20 FAB Mass Spectrum: m/z 683 CM + H] + 
Example 5 

4 -(Hethv1 sulphonyl Xnhenvl bis(2' ,3'-dideoxv a rienosin-5'- V n 
phosphate 

4-(Methylsulphonyl)phenyl phosphorodlchloridate (87 mg, 0.3 
25 mmol), dry 1-methyl Imidazole (0.13 ml, 1.4 mmol) and dry pyridine 
(20 ml) are stirred for 5 min. and then added to 
2\3 , -dideoxyadenos1ne (120 mg, 0.5 mmol). The reaction mixture 
1s stirred for 16 hours at room temperature under a stream of 
nitrogen. T.l.c. shows ££. 40% conversion of starting material 
30 to a slower-moving component. A further portion of 
"phosphorylating agent" (87 mg, 0.3 mmol and 0.13 ml, 0.3 mmol 
1 -methyl imidazole) 1s added and the reaction mixture Is again 
stirred for 24 hours. The reaction mixture is evaporated to 
dryness under reduced pressure. The residue is applied, 
35 pre-absorbed onto silica gel, to a silica gel column 
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chromatography and eluted with dichloromethane methanol (20:3). 
NMR Spectrin : o(d 6 DMS0) 2.08 (4 H, m, 2x H-2'), 2.80 (4 H m 2x 
H-3'), 3.92 (4 H. m, 2x H-5'), 4.26 (2 H, s, 2x H-4'), 6.24 (2 H 
». 2x H-T ) , 7.26 (4 H, s. 2x HH 2 ). 7.31-7.84 (4 H, m, phenyl)' 
8.13 (2 H, s, 2x H-2), 8.27 (2 H, s, 2x H-8). 
fab Ha? s Spectrum: m /z 687 CM + H] + 
Example fi 

4-MethYlsulnhonvl)nhPnv1 bun* v -did»hvrir^'. 3 '-,ndom, Y _ 
thvm1d1n-S'- v1) P hftsp hait» 

4-(Methyl sulphonyl phosphodlchlorldate (58 mg, 0.2 mmol), dry 
1-methylimldazole (85 pi, l.o mmol) and dry acetonltrile (5 ml) 
are stirred vigorously for 5 m1n. and then added to a solution of 
2\3 < -d1dehydro-2\3 , -dideoxythym1d1ne (70 mg, 0.3 mmol) 1n dry 
acetonltrile (5 ml). After stirring for 17 hours at room 
15 temperature under a stream of nitrogen, t.l.c. 
(chloroform:methanoU10:l) shows a . 607. conversion to a 
slower-moving component. A further portion of "phosphorylatlng 
agent" (22 mg, 0.1 mmol and 0.4 ml, 0.4 mmol 1 -methyl imidazole) 
1s added, and after stirring for 26 hrs., a further portion of 
"phosphorylatlng agent" (13 mg, 0.05 mmol and 0.4 ml, 0.4 mmol 
l-methyl1m1dazole> 1s added. The reaction mixture is stirred at 
37'C for 18 hours, but t.l.c. shows the conversion of 60% is not 
Improved at all. After addition of phosphate buffer (20 ml, pH 
6.0), the mixture 1s extracted with chloroform. The organic 
layer 1s dried (magnesium sulphate), then evaporated to dryness 
under reduced pressure. The residue is purified by silica gel 
column chromatography with ether rmethanol (5:1) as eluent to give 
the product (35 mg, 34% yield). 

NMR Spectrum : 5(d 6 DMS0) 1.65 (6 H, d, 2x CH 3 ), 3.25 (3 H, s 
S0 2 CH 3 ), 4.35 (4 H, m, 2x H-5'), 4.95 (2 H, s, 2x H-4'), 6.05 
(2H, m, 2x H-3'), 6.40 (2 H, m, 2x H-2'), 6.85 (2 H, s, 2x H-T), 
7.25-7.40 (4 H, dd, phenyl), 7.90 (2 H, m, 2x H-6), 11.35 (2 h' 
d, 2x NH). " * 
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FAB Mass Shertrntn: m / z 665 [M + H3 + 

Elemental Analysis: 

£fiSind : C, 48.9 ; H, 4.6 ; N, 8.5 
^27 H 29^12 N 4 PS requires 

05 C, 48.8 ; H, 4.4 ; N, 8.4%. 
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ihereof°: POUnd ^ ^ ' " ' Pharmaceutica ^ "ceptable salt 

I 

RlXArOP<OR 2 )(OR 3 ), 

in which formula R, represents an a11ph4t1c hydrocarby , 

Ar represents a substituted or unsubstltuted aromatic nucieus- 
X represents -S0 2 - or -CO- and 

*2 and R 3 which may be Identical or different represent 
Pieties of formuU (.,.(»,.,«.««.<.,, (f) . (g) , (h) ™ 



Ov B 
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wherein B represents the residue of a nucleoside base of formula 
(A), (G), (C), (H) or (T): 




(T) 



HN^Sr CH3 



I 



provided that when R 2 and R 3 both represent an unsubstltuted 
moiety of formula (a) B represents the residue of a nucleoside 
base which 1s of formula (A), (G), (C) or (H). 

2. A compound according to Claim 1, m which Ar represents a 
substituted or unsubstltuted benzene ring. 

3. A compound according to Claim 2, 1n which the group R,X and 
phosphate substltuents have a mutually j*axa disposition. 

10 4. A compound according to Claim 1. in which Ar represents a 
substituted aromatic nucleus which Is such that the compound I 
readily hydropses to a corresponding phenol R,XArOH which 1s not 
Intolerably toxic. 

5. A compound according to Claim 1, in which A represents a 
benzene ring carrying one or more substltuents which may be 
identical or different and which are halogen, fluoroalkyl 
alkoxy, fluoroalkoxy, carboalkoxy. amino or amldo. 

6. A compound according to Claim 1 m which X represents a 
sulphonyl group. 
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7. A compound according to any preceding Claim, In which R, and 
R 3 Independently represent moieties of formula (a), (b), <d>, or 

8. A compound according to Claim 7, 1n which R, and R, 
independently represent the moiety of formula (f) as hereinbefore 
defined. 

9. A compound according to Claim 7, In which R 2 and R, 
independently have any of the formulae (1) to (x): 
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10. A compound according to Claim 9, 1n which R 2 and R 3 
Independently represent formulae (1), (v), <v1) or <1x>. 

11. 4-<methyl sulphonyl >phenyl bis (3'-az1do thymidin-5'-yl > 
phosphate. 

12. MMethylsul phony Dphenyl bis (2' ,3'-didehydro-2' ,3'-dideoxy 
cyt1din-5'-yDphosphate. 

13. 4-(Methyl sul phony Dphenyl b1s(2' ,3'-d1dehydro-2' ,3'-dideoxy- 
adenosln-S'-yDphosphate. 

1 4 . 4-<Methy 1 sul phony 1 )pheny 1 bi s (2 ' , 3 * -d 1 deoxyadenos 1 n-5 ' -y 1 ) 
10 phosphate. 

15. 4-Methyl sul phony Dphenyl bls(2' ,3'-d1dehydro-2' ,3'-d1deoxy- 
thyml 8 1 n-5 ' -y 1 )phosphate . 

16. A process for the production of a compound of formula I which 
comprises reacting a phosphorodl hall date of formula III 

15 III: R 1 XArOP(0)Y 2 
in which formula: 

Rj represents an aliphatic hydrocarbyl group 
X represents -S0 2 - or -CO- and 
Y represents halogen 
20 with a compound of formula R 2 0H, R 2 being as hereinbefore 
defined, or with a derivative in which a group in the nucleoside 
base of R 2 1s protected. 

17. A process according to Claim 16, m which the nucleoside base 
In R 2 is cytosine protected by acetylatlon. 

25 18. A process according to Claim 16 or 17, in which the reaction 
1s conducted in the presence of a base. 

19. A process according to Claim 18, In which the base is 
1 -methyl imidazole. 

20. A process for the production of a compound of formula I, in 
which a compound of formula IV R 1 SAr0P(0)(0R 2 )(0R 3 ) or of formula 
V R^OArOPCOXOR;,)^) in which formulae R 1§ Ar. R 2 and R 3 are 
as hereinbefore defined are subjected to oxidation. 

21. A process according to Claim 20, in which oxidation is 
effected by a jet acid. 
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22. An Intermediate of formula IV as hereinbefore defined. 

23. An intermediate of formula V as hereinbefore defined. 

24. A compound of formula I as hereinbefore defined for use in 
therapy. 

25. The use of a compound of formula I as hereinbefore defined 
for the manufacture of a medicament useful In the treatment or 
prophylaxis of a human retrovirus Infection. 

26. A method for the treatment or prophylaxis of a human 
retrovirus Infection which comprises administering to an 

10 individual infected with the virus a compound of formula I in an 
amount effective to Inhibit or prevent viral replication. 

27. A method for the treatment or prophylaxis of a human 
retrovirus Infection which comprises treating blood Infected with 
the virus with a compound of formula I in an amount effective to 

15 Inhibit or prevent viral replication. 

28. A method according to Claim 26 or 27 in which the virus 1s 
Human Immunodeficiency Virus (HIV). 

29. A formulation for the treatment or prophylaxis of a human 
retrovirus Infection which comprises a compound of formula I 
together with a pharmaceutical ly acceptable carrier therefor. 

30. A formulation according to Claim 29, in dosage form. 
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